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CHAPTER 3 
 
 
            METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
This chapter describes the overall processes for research methodology. The 
materials and their quantities, the preparation of the test specimens and the test 
procedures are discussed. 
 
This research was performed in a few stages in order to achieve the stated 
objectives. The first stage was the preparation of equipment and materials required for 
the experimental works. They were prepared with the right amount and quantities just 
before the research works were carried out to prevent the shortage later on. The next 
stage was the casting of concrete specimens which took place in the laboratory and then 
followed by the curing of specimens at 7 and 28 days. The testing of concrete specimens 
was performed on the date of testing after the curing process. The data were analyzed to 
draw up conclusions for the works. A few recommendations were made for the 
improvement of future works. Figure 3.1 shows the flowchart of the works to give the 
general overview of this research works.  
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Figure 3.1: Flowchart of research work for the study 
 
3.2 MATERIALS PREPARATION 
 
3.2.1     Cement 
 
Cement is one of the important materials in the concrete. It can be defined as the 
bonding material having cohesive and adhesive properties which makes it capable to 
unite the different construction materials. The cement used in this study is Ordinary 
Portland Cement (OPC) as shown in Figure 3.2. OPC is a type of powder material that 
is widely used in the building construction. The use of OPC complies with the 
Malaysian Standard MS 522: Part 1: 1989. It is kept in a sealed container and stored in 
the humidity controlled room to avoid exposure to moisture. The chemical and physical 
properties of this type cement were presented in Table 3.1.  
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Figure 3.2: Ordinary Portland Cement is grey in colour 
 
Table 3.1: Chemical properties of OPC 
 
Chemical Compounds Content (%) 
CaO 60-67 
SiO2    17-25 
Al2O3  3-8 
Fe2O3 0.5-6.0 
MgO 0.5-4.0 
Alkalis  0.3-1.2 
SO3 2.0-3.5 
 
Source: Okpala (2007) 
 
3.2.2     Fine Aggregates 
 
 The fine aggregates used in this research are natural sand aggregates as shown 
in Figure 3.3. The sand will likely affect the workability of concrete with undeniable 
moisture condition. Therefore, sand is left air-dried for 24 hours to get rid of the surface 
moisture. This procedure saturated the moisture in the sand that will minimize the sand 
capability to absorb water. 
 
